1.. INTRODUCTION
================

Osteoporotic fractures of the spine are nowadays common clinical problem. This phenomenon becomes more significant as the average age of the population is increasing. Osteoporosis is a skeletal change characterized by reduction in bone strength due to loss of bone mass. With the loss of bone mass increases the incidence of fractures. In women, menopausal bone loss is ten times faster. Most of the compression load tolerates vertebral trabeculas ([@R1]).

These fractures occur typically in older women without significant trauma. Fractures of the vertebra body are more often in the thoracic than in the lumbar part of the spine. In case of these fractures we should pay attention to the occurrence of early menopause, early resection of the stomach and lack of vitamin D.

Thoracolumbal spine is prone to trauma. This is explained by fact that thoracic relatively immobile part transfers into a movable lumbar which affects the position of small articulations. Small articulations are placed in the second lumbar sagittal plane ([@R2]).

The primary task of treating these fractures is the prevention of neurological failure with preservation of stability, however, given that surgical and non surgical results are good, the choice of treatment must be though trough and individually made for each patient.

In the standard X-ray images it is difficult to determine whether it is the case of fresh or older fracture, so the diagnosis must be expanded by CAT scan. Spine X-ray profile provides the best information ([@R2], [@R3]).

Pectoral spine extends from first to twelfth thoracic vertebrae and in conjunction with the first ten ribs forming a solid anatomical structure -- the chest. The remaining two ribs and breastbone last two vertebrae together with the first and second lumbar vertebrae, forming a thoracolumbal junction where is possible greater mobility, but by that also greater vulnerability.

Osteoporotic vertebral compression fractures typically involve the middle and lower thoracic spine and thoracolumbal transition. The clinical picture which is seen in the acute situation is in the form of sudden back pain after minimal injury, and often without any injury. For the diagnosis it is essential to take a good medical history and conduct a clinical examination of the patient. The basis of the radiological diagnosis is the standard X-ray. If clinically indicated (the differential diagnosis of tumor or spondylitis, neurological weakness) also used are the CAT and/or MRI. Computerized axial tomography (CAT) is the recognized as the best method to visualize bone compression of the vertebral canal. When CAT analysis of particular importance is in software that is used for analysis, it can present scan of the vertebrae with the different "windows" of density. Specifically, this process better reflects certain tissue density, or it can be separated with a certain range of absorption coefficient in intensity of reconstructed images shown in Hounsfield units (HU). Unlike the native X-ray where the difference in the absorption of less than 5% can not be recorded, the CAT scan differentiates absorption of less than 1%. The sensitivity of CT is also up to 100 times higher than conventional X-ray ([@R1], [@R3], [@R4]).

Approach to treating osteoporotic fractures of the spine is individual and based on medical history, symptoms, localization and correlation of clinical examination and radiological findings. Fractures often causing longterm pain, loss of height and spinal deformity, which is significantly correlated with gait and mobility disturbances, decreased lung function, loss of appetite and ultimately increased mortality. Open reposition, decompression and fixation is indicated in patients with posttraumatic stenosis and neurological weakness. Modern surgical treatment techniques are vertebroplasty and kyphoplasty, which significantly reduces the pain and improves mobility of patients, and thus the quality of life.

Osteoporotic fractures of the spine are mostly still treated conservatively by: rest, analgesics and application of three points type of Jewett orthoses or similar.

Rest in bed accelerates the development of osteoporosis, and in most patients these therapeutic measures does not reduce pain ([@R4], [@R5]).

Generally accepted is classification according to Denis. Denis is the 1983 proposed a new concept, now widely accepted, in which the spine (thoracic and lumbar) is divided into three pillars or columns: anterior, middle and rear. Knowing this division is of importance in evaluation of injuries, or proclaiming spinal injuries as stable or unstable. About this estimate depend the choice of the patient treatment, and extent of preventive measures -- also indication for the type of surgical treatment ([@R2], [@R5], [@R6]).

The front pillar or column includes the anterior two thirds of the vertebra body, lig. longitudinale anterius, the front part of the anulus and anterior 2/3 of intervertebral disc. The middle pillar or column covers the remaining third of the vertebral body, intervertebral disc and anulus, and the rear longitudinal ligament.

The rear pillar or column contains all the other structures belonging to the vertebra: the lamina, articular extensions (pedincle), the articular surface, transverse and pointed extensions and associated ligaments.

For the preservation of the integrity of the anterior and middle columns are the most responsible anterior and posterior longitudinal ligaments, and the preservation of the integrity of the rear column back nuchal ligament complex, flava ligaments, joint capsule and their supporting ligaments. We need to know: if only one column is damaged, and the remaining two have preserved the integrity the injury of the spine can be considered stable and there is no danger, in most cases, for the additional injury to the medulla. If two (or all three) columns are injured, spine injury should be considered and treated as unstable. The two split and separate column in the injured segment move independently and there is great risk of injury (or additional injury) to medulla spinalis and nerve roots ([@R4], [@R5]).

There are still disagreements over the determination of the threshold level of reduction which allows the unambiguous distinction between vertebral fracture, deformity, and normal forms. This has led to different morphometric algorithms for defining vertebral fractures. Melton et al. 1989 have developed adaptive algorithm that is based on an analysis of relations between the vertebral height adjustable corrected factors. Vertebral body is fractured when one of three height relations exist -- front to back height (Hm/Hp) biconcave fractures and back towards the rear of the height of adjacent vertebrae (RHP compression fracture) -- has been reduced for more than 15% compared with the normal ratio for that level. Depending on the deviation amount of the fracture can be mild, medium and severe, and are marked with degree from 1 to 3 ([@R1], [@R3], [@R7]).

Previously, the fractures were treated with the use of a longer rest with use of plaster corset or orthosis.

Three points orthoses are indicated in stable compressive fracture of the lower thoracic and lumbar vertebrae. The effect of spinal hyperextension ensures stability in the sagittal plane. The stability of the rotation is limited to extensional plate below the collarbone, stable frame design limits lateral flexion. Features: a conveyor belt at the hips for a comfortable seat is manufactured in 4 sizes. Size bar is adjustable ([@R2], [@R8]).

Plaster corset: It is used for the immobilization of the thoracolumbal spine.

Base points of this cast are manubrium sternum, symphysis and spinal extensions spine. These three points provide maintenance of spine reclination. Indications are fractures of thoracic-lumbal spine without neurological complications ([@R8], [@R9]).

2.. GOAL
========

Indicate the effects of the use three points orthotics and plaster immobilization in conservative treatment of fractures thoracolumbal spine.

We have monitored the following parameters: patient gender, age, type of fracture, the duration of immobilization, presence of pain, skin changes, and other complications.

3.. MATERIAL AND METHODS
========================

At the Clinic of Orthopedics and Traumatology of Clinical Center of Sarajevo we take into consideration 59 patients who were treated for osteoporotic fractures in the thoracolumbal segment of the spine during the 2010 year.

Patients were divided into two groups:

-   The group of 34 patients who were treated for osteoporotic thoracolumbal fracture of the spine by orthosis.

-   Second group of 25 patients who were treated for osteoporotic thoracolumbal fracture of the spine by plaster corset.

-   All patients had confirmed diagnosis by X-ray and CAT scan.

-   The fractures were classified according to Denis and all belonged to the group of stable fractures.

4.. RESULTS
===========

Results are presented graphically and in tabular form.

More commonly orthoses were used.

The average age was 66 years and according to the results patients in both groups was of similar age. 67% of the patients had orthoses for about 3 months.

The pain was present both in those with orthoses and plaster corset. After removal of immobilization in both groups there was occasional pain.

In four female patients we removed plaster after four weeks because of pressure sores on the skin.

Among the fractures most common were compressive fracture of Th12, L1 vertebrae in the first group, and L1, L2 fractures in the second group.

From the results it is evident that there were more female patients in both groups, so the groups do not differ by sex, age and localization of fractures, but differ according to the duration of recovery in terms of shorter duration in a cohort of plaster corset.

Wedge deformity for more than half of the front of the fractured vertebrae body had 9 patients with orthoses and 4 patients with a plaster corset.

5.. DISCUSSION
==============

Treatment of thoracolumbal spine osteoporotic fractures remains controversy despite technological progress, increased knowledge and advances in surgical techniques.

Osteoporotic fractures of the spine are more common in women (16%) than men (5%) and occur with minor trauma ([@R7]). These fractures are still treated conservatively by rest, analgesics and application of orthoses or plaster corset. Bed rest accelerates bone mass loss, while wearing immobilization for a long time leads to muscle hypotrophy ([@R2], [@R5], [@R11]).

Before the age of 40 years substantia spongiosa of the vertebra carries more than 50% of the load, and after this period of life substantia corticalis carries more than 50% of the load, as reported in their research by Kirkaldy-Willis 1990.

The latest data from the USA show that at least 700,000 patients a year have osteoporotic fracture of the spine which represents one of the leading health problems. Osteoporotic fractures of the spine are two to three times more frequent than hip fractures, particularly in women ([@R7]).

Assessment of morbidity and mortality of osteoporotic fractures of the spine is difficult because of the large number of undiagnosed fractures. Doctors contact only one third of the total number of patients with osteoporotic fractures of the spine ([@R6]), so probably only one third of all fractures of the spine is diagnosed ([@R10], [@R11]). The incidence of clinically diagnosed osteoporotic spine fractures was 117 per 100,000 people per year or 438,000 clinically diagnosed osteoporotic spine fractures per year in the European Union.

Among women aged over 60 years, 25% to 30% of them have at one point in life osteoporotic fracture of the spine and the resulting deformation ([@R12]). Fractures of the spine are two to three times more frequent than hip fractures, particularly in women. The latest data in the United States show that at least 700,000 patients a year have osteoporotic spine fracture, which is one of the leading health problems of the elderly population ([@R13], [@R14]). The cause for fact that a small fraction of osteoporotic fractures of the spine is diagnosed is because they are often asymptomatic or develop with fewer symptoms ([@R15]). In women, 90% of osteoporotic fracture occurs with minimal injury, and in men in approximately 60% of fractures of the spine ([@R7], [@R14]).

Three points orthoses are used more often because they are more comfortable for the patient because of the increased mobility. Orthoses have lower weight and are aesthetically more acceptable to the patient.

Most frequently injured spine segments of examined patients in both were segments (Th-L) of thoracolumbal transition area, or Thll-L2, which is, logically, given that this part is most mobile in thoracolumbal spine and as such is prone to injury. These results correspond to data of other authors and representation of injuries of this region by 50% to 70%. Cantor and colleagues reported on the satisfactory results of conservative treatment in patients without neurological deficits ([@R12], [@R13]).

Multi-level fractures are usually localized at levels Th5-6 and II-2. According to recent studies, compression fractures are more frequently represented at the level of thoracolumbal transition -- about 85% of cases ([@R14], [@R15]).

Less pain according to Load Sharing Scale has patients who were treated by three points orthoses. Three points orthosis is suitable for patients with cardiopulmonary disease and the elderly population.

Plaster immobilization has the advantage of maintaining the stability of the fracture, repositioning and reducing the possibility of kyphosis occurrence ([@R16]).

Rest in bed accelerates the development of osteoporosis in most patients, these therapeutic measures do not reduce pain ([@R17]). In regard the difficulty of wearing orthotics, and poor results of conservative treatment, the development of surgical techniques and technology have created new opportunities for treatment of compressive fractures of the spine. Clinical signs may worsen later, accompanied by radiographically visible reduction in height of the corpus vertebrae, posttraumatic stenosis and associated deformity of the spine. Opposite of surgically treated patients in the group of conventionally treated there is increasing average angle of kyphosis over time. In the referral articles authors point to increase in the average value of kyphosis in conservatively treated thoracolumbal fractures ([@R18], [@R19]).

6.. CONCLUSIONS
===============

-   Immobilization by plaster corset or orthosis is the manner of conservative treatment for osteoporotic thoracolumbal spine fractures.

-   Immobilization by plaster corset is more stable because it has fewer complications in terms of spinal deformity after osteoporotic fracture.

-   Immobilization by three points orthosis is comfortable for patients, more mobile and causes less pain.

-   For the successful treatment of osteoporotic fractures of the thoracolumbal spine it is best to place at first the plaster corset for six weeks, followed by orthoses until complete rehabilitation.
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Gender structure χ^2^ = 0.367 p = 0.369
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Patients age T = 0.457 p = 0.502
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Distribution of the localization of fractures X2 = 4.382 p = 0.735
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  --

###### 

Duration of immobilization t=5.045 p=0.001
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Immobilization duration X 2 = 14.808 p = 0.022
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